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DETAILED ACTION 

1 . The indicated allowability of claims 20-24 and 30-37 are withdrawn in view of 
new arguments. Rejections based on the new arguments follow. 



Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 1-4, 12-15, 20-24, and 30-37 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the enablement requirement. The claim(s) contains 
subject matter which was not described in the specification in such a way as to enable 
one skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and/or use the invention. 

The specification fails to provide one of ordinary skill in the art with a definition of 
the term "nanocode". The specification discloses, with reference to Figure 3, that a 
nanocodes 300 includes a reactive molecule, such as a DNA molecule; however, the 
specification fails to provided any explicit definition of what types of structure can be 
defined as a nanocodes. Moreover, the specification fails to provide a definition of what 
types of molecules may be defined as reactive molecules. The specification is very 
vague as to what nanocodes and reactive molecules are, and what material may or may 
not be classified as such. 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-4, 12-15, 20-23, 30, and 33-37 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over US 2004/0058328 (Chen et al.) in view of US 2003/0033863 
(Ashby et al.) 

With respect to the limitations of claim 1, the reference to Chan et al. discloses 
an apparatus for detection, identification, and sequencing of biomolecules, comprising: 
a probe molecule (410) attached to a nanobarcode (420) comprised of a plurality of 
carbon nanotubes or fullerenes. The reference further discloses that that the 
nanobarcodes (420), coded probes, and/or target molecules may be attached to a 
surface and aligned for analysis by scanning probe microscopy (see paragraph [0023], 
lines 1-4 and 9-12). 

The reference to Chan et al. fails to disclose using a scanning array for 
simultaneously scanning the molecules. The reference to Ashby et al. discloses an 
atomic force microscope for use in screening potential interactions between biological 
molecules comprised of an array of scanning probe tips, as shown in Figure 8. 
Additionally, the reference to Ashby et al. discloses that the AFM probe array, the 
individual probes, the surface, or a combination of the above may have independent 
means for position control (see paragraph [0043], lines 1-3). Providing a scanning array 
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for simultaneous scanning would have been obvious to one of ordinary skill in the art as 
means of more quickly detecting and identifying a plurality of molecular samples. 

With respect to the limitation of claim 2, the reference to Chan et al. discloses 
that cantilever torsion of the atomic force microscope will be dependent upon the 
frictional characteristics of the surface; and the different coded probes can be detected 
and identified by lateral force microscopy since the frictional characteristics of the coded 
probes will be different base upon their compositions (see paragraph [0092]). 

With respect to the limitation of claim 3, the reference to Chan et al. fails to 
disclose a scanning array comprising two or more AFM tips. The reference to Ashby et 
al. discloses an atomic force microscope comprised of an array of two or more scanning 
probe tips, as shown in Figure 8. Providing a scanning array having multiple scanning 
tips would have been obvious to one of ordinary skill in the art as means of more quickly 
detecting and identifying a plurality of molecular samples. 

With respect to the limitation of claim 13, the reference to Chan et al. fails to 
expressly disclose the presence of a substrate holder. The reference to Ashby et al. 
discloses that means of holding or supporting a substrate/sample is well known in the 
art as evidenced by Figure 4B. Providing a substrate/sample holder would have been 
obvious to one of ordinary skill in the art as a means of providing support of the sample 
as well as a means of moving the sample with respect to the probe array, which in turn 
help with positioning the probe array with respect to the sample under test. 
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With respect to the limitation of claim 12, the reference to Chan et al. discloses 
that the molecules to be detected may include nucleic acid molecules that may be 
naturally occurring DNA molecules (see paragraph [0030]). 

With respect to the limitation of claim 13, the reference to Chan et al. fails to 
expressly disclose the presence of a substrate holder. The reference to Ashby et al. 
discloses that means of holding or supporting a substrate/sample is well known in the 
art as evidenced by Figure 4B. Providing a substrate/sample holder would have been 
obvious to one of ordinary skill in the art as a means of providing support of the sample 
as well as a means of moving the sample with respect to the probe array, which in turn 
help with positioning the probe array with respect to the sample under test. 

With respect to the limitation of claim 14, the reference to Chan et al. discloses 
using a linking group, i.e. molecular assay, as a means to avoid steric hindrance 
between a nucleotide and a fullerene with hybridization to target nucleic acids. 

With respect to the limitations of claim 15, the reference to Chan et al. discloses 
an apparatus for detection, identification, and sequencing of biomolecules, comprising: 
a probe molecule (410) attached to a nanobarcode (420) comprised of a plurality of 
carbon nanotubes or fullerenes. The reference further discloses that that the 
nanobarcodes (420), coded probes, and/or target molecules may be attached to a 
surface and aligned for analysis by scanning probe microscopy (see paragraph [0023], 
lines 1-4 and 9-12). 

The reference to Chan et al. fails to expressly disclose moving the scanning 
probe relative to the substrate/sample. It is the examiner's position, however, that 
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movement of the probe with respect to the substrate/sample is very well known in the 
atomic force/scanning probe microscopy art as a means of properly positioning the 
sample with respect to the sample. The reference to Chen et al further fails to disclose 
using a scanning array or a substrate holder. The reference to Ashby et al. discloses an 
atomic force microscope for use in screening potential interactions between biological 
molecules comprised of an array of scanning probe tips, as shown in Figure 8. 
Providing a scanning array would have been obvious to one of ordinary skill in the art as 
means of more quickly detecting and identifying a plurality of molecular samples. The 
reference to Ashby et al. discloses that means of holding or supporting a 
substrate/sample is well known in the art as evidenced by Figure 4B. Providing a 
substrate/sample holder would have been obvious to one of ordinary skill in the art as a 
means of providing support of the sample. Additionally, the reference to Ashby et al. 
discloses that the AFM probe array, the individual probes, the surface, or a combination 
of the above may have independent means for position control (see paragraph [0043], 
lines 1-3). Providing a scanning means for the probe array would have been obvious to 
one of ordinary skill in the art as a means of providing the apparatus with greater 
accuracy and precision in moving the probe array with respect to the sample under test. 

With respect to the limitations of claim 20, the reference to Chan et al. discloses 
a method for detection, identification, and sequencing of biomolecules, comprising: 
providing a probe molecule (410) attached to a nanobarcode (420) comprised of a 
plurality of carbon nanotubes or fullerenes. The reference further discloses that that the 
nanobarcodes (420), coded probes, and/or target molecules may be attached to a 
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surface and aligned for analysis by scanning probe microscopy (see paragraph [0023], 
lines 1-4 and 9-12). 

The reference to Chan et al. fails to disclose using a scanning array to 
simultaneously scan the molecules. The reference to Ashby et al. discloses an atomic 
force microscope for use in screening potential interactions between biological 
molecules comprised of an array of scanning probe tips, as shown in Figure 8. 
Additionally, the reference to Ashby et al. discloses that the AFM probe array, the 
individual probes, the surface, or a combination of the above may have independent 
means for position control (see paragraph [0043], lines 1-3). Providing a scanning array 
for simultaneous scanning would have been obvious to one of ordinary skill in the art as 
means of more quickly detecting and identifying a plurality of molecular samples. 

With respect to the limitations of claim 21 , both the references to Chan et al. and 
Ashby et al. disclose receiving the scanned information from the probes with an 
analyzing means; and further providing means for identifying the molecules associated 
with the specific substrates or nanobarcodes. 

With respect to the limitation of claim 22, the reference to Chan et al. discloses 
that cantilever torsion of the atomic force microscope will be dependent upon the 
frictional characteristics of the surface; and the different coded probes can be detected 
and identified by lateral force microscopy since the frictional characteristics of the coded 
probes will be different base upon their compositions (see paragraph [0092]). 

With respect to the limitation of claim 23, the reference to Chan et al. fails to 
discloses a scanning array comprising two or more AFM tips. The reference to Ashby 
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et al. discloses an atomic force microscope comprised of an array of two or more 
scanning probe tips, as shown in Figure 8. Providing a scanning array having multiple 
scanning tips would have been obvious to one of ordinary skill in the art as means of 
more quickly detecting and identifying a plurality of molecular samples. 

With respect to the limitation of claim 30, the reference to Chan et al. appears to 
disclose that all of the materials forming the scanned compositions are comprised of 
organic materials, such as carbon nanotubes and DNA molecules. 

With respect to the limitations of claim 33, and 35, the reference to Chan et al. 
discloses a method for detection, identification, and sequencing of biomolecules, 
comprising: providing a probe molecule (410) attached to a nanobarcode (420) 
comprised of a plurality of carbon nanotubes or fullerenes. The reference further 
discloses that that the nanobarcodes (420), coded probes, and/or target molecules may 
be attached to a surface and aligned for analysis by scanning probe microscopy (see 
paragraph [0023], lines 1-4 and 9-12). 

The reference to Chan et al. fails to disclose using a scanning array having two 
or more tips to simultaneously scan the molecules. The reference to Ashby et al. 
discloses an atomic force microscope for use in screening potential interactions 
between biological molecules comprised of an array of scanning probe tips, as shown in 
Figure 8. Additionally, the reference to Ashby et al. discloses that the AFM probe array, 
the individual probes, the surface, or a combination of the above may have independent 
means for position control (see paragraph [0043], lines 1-3). Providing a scanning array 
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for simultaneous scanning would have been obvious to one of ordinary skill in the art as 
means of more quickly detecting and identifying a plurality of molecular samples. 

6. Claims 4, 24, and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US 2004/0058328 (Chen et al.) in view of US 2003/0033863 (Ashby et al.) as 
applied to claims 3, 23, and 33 above, and further in view of US 5,047,633 (Finlan et 
al.). 

With respect to the limitation of claim 3, the references to Chan et al. and Ashby 
et al. both fail to expressly recite that the scanning array is a three by three array. The 
reference to Finlan et al. discloses an apparatus for imaging macromolecules and 
interactions involving macromolecules, whereby an array of probes (13) is utilized to 
perform the imaging. One example, as shown in Figure 4, shows a four by four array of 
scanning probes. It is the examiner's position that one of ordinary skill in the art would 
have the requisite ability to create a scanning array as large or as small as the operator 
wishes in order to take advantage of the number of sample needed to be scanned, as 
well as to more quickly scan a plurality of samples. 

With respect to the limitation of claims 24 and 37, the references to Chan et al. 
and Ashby et al. both fail to expressly recite that the scanning array is a three by three 
array. The reference to Finlan et al. discloses a method of imaging macromolecules 
and interactions involving macromolecules, whereby an array of probes (13) is utilized 
to perform the imaging. One example, as shown in Figure 4, shows a four by four array 
of scanning probes. It is the examiner's position that one of ordinary skill in the art 
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would have the requisite ability to create a scanning array as large or as small as the 
operator wishes in order to take advantage of the number of sample needed to be 
scanned, as well as to more quickly scan a plurality of samples. 

7. Claims 1-4, 12-15, 20-24, 33, 35, and 37 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over US 2003/0033863 (Ashby et al.) in view of US 5,047,633 
(Finlan et al.). 

With respect to the limitations of claims 1 and 20, Ashby et al. disclose an atomic 
force microscope for use in screening potential interactions between biological 
molecules comprised of an array of scanning probe tips, as shown in Figure 8; and an 
analyzer coupled to the scanning array. As to the limitation of providing an array that is 
"capable of scanning nanocodes", the examiner argues that given that the device of 
Ashby et al. is an atomic force microscope used to measure on the atomic level, the 
array of Ashby et al. would inherently have the capability of measuring nanocodes, as it 
does with measuring small molecules and proteins, among the many other uses 
available to an atomic force microscope. As to the limitation of "utilizing scanned 
information to identify molecules", the examiner argues that the microscope of Ashby et 
al. would have the inherent capability to provide identification; however, the examiner 
acknowledges that the disclosure fails to expressly disclose that the microscope is used 
for identification purposes. 

Finlan et al. disclose an imaging apparatus and a method of using the apparatus 
wherein the background of the invention discloses that the invention enables routine 
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sequencing to be carried out by direct analysis of the molecules under test. 
Additionally, the disclosure recites that the invention achieves sufficient resolution to 
enable individual bases to be structurally distinguished from one another, col. 1, lines 
50-56. Given that the bases can be distinguished from one another, the examiner 
argues that if one knows what one is looking for, then the bases/molecules can also be 
identified. Providing means for identifying the material being scanned would have been 
obvious to one of ordinary skill in the art as a means of advancing ones' understanding 
of the molecules under test. 

With respect to the limitation of claim 2, Ashby et al. would again have the 
inherent capability of measuring friction characteristics. 

With respect to the limitations of claim 3, Ashby et al. disclose an atomic force 
microscope comprised of an array of two or more scanning probe tips, as shown in 
Figure 8. 

With respect to the limitation of claim 4, Ashby et al. fail to expressly recite that 
the scanning array is a three by three array. Finlan et al. disclose an apparatus for 
imaging macromolecules and interactions involving macromolecules, whereby an array 
of probes (13) is utilized to perform the imaging. One example, as shown in Figure 4, 
shows a four by four array of scanning probes. It is the examiner's position that one of 
ordinary skill in the art would have the requisite ability to create a scanning array as 
large or as small as the operator wishes in order to take advantage of the number of 
sample needed to be scanned, as well as to more quickly scan a plurality of samples. 

With respect to the limitation of claim 12, Ashby et al. would again have the 
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inherent capability of measuring DNA molecules. 

With respect to the limitation of claim 13, Ashby et al. appear to discloses means 
for holding a sample (20). 

With respect to the limitation of claim 14, since Ashby et al. would have the 
inherent capability of scanning nanocodes, the array would also have the inherent 
capability of measuring molecular assay labels. 

With respect to the limitations of claim 15, Ashby et al. disclose an atomic force 
microscope for use in screening potential interactions between biological molecules 
comprising: means to support a substrate (20); an array of scanning probe tips, as 
shown in Figure 8; and an analyzer coupled to the scanning array. As to the limitation 
of providing an array that is "capable of scanning nanocodes", the examiner argues that 
given the device of Ashby et al. is an atomic force microscope that is used to measure 
on the atomic level, the array of Ashby et al. would inherently have the capability of 
measuring nanocodes, as it does with measuring small molecules and proteins, among 
the many other uses available to an atomic force microscope. As to the limitation of 
"utilizing scanned information to identify molecules", the examiner argues that the 
microscope of Ashby et al. would have the inherent capability to provide identification; 
however, the examiner acknowledges that the disclosure fails to expressly disclose that 
the microscope is used for identification purposes. 

Finlan et al. disclose an imaging apparatus and a method of using the apparatus 
wherein the background of the invention discloses that the invention enables routine 
sequencing to be carried out by direct analysis of the molecules under test. 
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Additionally, the disclosure recites that the invention achieves sufficient resolution to 
enable individual bases to be structurally distinguished from one another, col. 1, lines 
50-56. Given that the bases can be distinguished from one another, the examiner 
argues that if one knows what one is looking for, then the bases/molecules can also be 
identified. Providing means for identifying the material being scanned would have been 
obvious to one of ordinary skill in the art as a means of advancing ones' understanding 
of the molecules under test. 

Response to Arguments 

8. Applicant's arguments filed 28 November 2006 have been fully considered but 
they are not persuasive. 

With respect to Applicants' argument that the references fail to teach an analyzer 
that is configured to receive simultaneously scanned information and identify molecules 
associated with the nanocodes, this is correct; however, the examiner argues that 
apparatus claims are defined by their structure and not their intended uses. 
Specifically, it appears that Applicants have taken a generic atomic force microscope 
and programmed the microscope to detect nanocodes and their associated molecules 
without any disclosure as to what the changes in the programming have taken place. 
The specification provides very little detail of the microscope, leading one to conclude 
that the microscope is a generic, off-the-shelf microscope. Apparatus claims must be 
structurally distinguishable from the prior art in terms of structure, not function. The 
manner of operating an apparatus does not differentiate an apparatus claim from the 
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prior art, if the prior art apparatus teaches all of the structural limitations of the claim 
(see MPEP § 21 14). In this case Ashby and Finlan disclose structure that is capable 
and may be configured, without undue experimentation, to measure molecules 
associated with nanocodes. 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel S. Larkin whose telephone number is 571-272- 
2198. The examiner can normally be reached on 8:00 AM - 5:00 PM Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hezron Williams can be reached on 571-272-2208. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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